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PREFACE 


HE following Sheets were not 
intended to be made publick, but 

as part of the Philoſophical Tranſati- 
ons. As thoſe Works are printed in the 
order of Time they are read; theſe Ob- 
ſervations, communicated to the RO VAI. 
 SocteTY at different Meetings, would, 
upon that Account, have been publiſbd 
feparatè in different Numbers of thoſe 
Zranſaclions. To ſatisfy therefore the 
Impatience of ſeveral learned and very 
valuable Friends, to whoſe Importunities 
I have neither W ill, nor Iuclination 
zo deny any thing in my Power to 
grant, I cauſed a few Copies to be my 
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11 PREFACE 
ed, that the whole might he ſeen toge- 
ther, aud then broke up the Prefs.” This 
has excited the Curioſity of the Publick, 
and raiſed a Demand for theſe Expe- 
riments much beyond what ] had Reaſon 
zo expect. I therefore found it neceſſary 
zo ſend them to the Preſs a ſecond Time, 
left ſome of thoſe over-offictons Gentle- 
men, who are always ready on theſe 
Occaſions, fhoald do it for me; ſo that 
whoever has an Iuclination, may now be 
made acquainted, by what Means the 
ſeveral ſurprizing Phanomena of Elec- 
zricity have been brought about. 
I chiſe to lay theſe Papers before 
the Publick in the ſame Dreſs where- 
in they appeared before the very ho- 
nourable and learned Body, to whom, 
as the various Effetts of Blettricuty pre- 
ſented themſelves, they were regularly 
communcated, and from whom they 
met with a very favourable Reception. 
Many Members of the Ro vAL Socigrty, 
as well as ſeveral other Perſons of great 
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Rank and Duality, have been repeated 
Witneſſes of the Fatts which are here 
laid before the World; particularly the 
preſent worthy Preſident, MARTIN 
Folk ES, Eſq; whoſe extenſrve Abili- 
ties and great Knowledge in every Branch 
of uſeful Literature are exceeded only by 
his Candour and Zeal in promoting $ci- 
ence. The Advice and Aſſiftance of this 
Gentleman, whoſe Friendſhip I ſhall al- 
days efteem as one of the greateſt Hap- 
pineſſes of my Life, has been of great 
Moment in the Proſecution of theſe Dif- 
coveries. I therefore take this publick 
Manner of teftifymg my ſincereſt Obliga- 
tious as well to him, as to Sir Hans 
SLOANE, Bart. who, although retired . 
from Buſmeſs, 1s nevertheleſs attentive 
to whatever tends to the Advancement 
of. Philoſophy. Upon a Report made to 
him of theſe Experiments and Obſerva- 
tions, he, as ſuroring Executor of Sir 
GoDFREY COPLEY, was pleaſed to 
appoint me laſi Tear to receive the an- 
1 nual 


iv F R E F A CE. 
anal Prize- medal of Gold, given by the 
ROYAL Soc iz ry in conſequence of Hir 
GobprRRV's Bene faction. The Honour 
F being ſo particularly talen notice of 
by Gentlemen of ſuch diſtinguiſbed Me- 
rit, as it cannot but give me the higheff 
Pleaſure, /o ſhall it ever continue to 
raiſe in me Senttments of the trueff 
Gratitude, and moſt profound Reſpett. 
FF i ſhould be aſked, to what nſe- 
fal Purpoſes the Effefts of Hlectricity 
can be applied, it may be anſwered, 
Wat we are not as yet ſo far advanced 
in theſe Diſcoveries as to render them 
conducrue to the Service of Mankind. 


Perfection in any Branch of Philoſophy 
1 to be attamed but by flow Gradati- 


ons. It is our Duty to be ſtill going 
forward; the reſt we mußt leave to the 
Direction of that Providence, which, 
we know aſſuredly, has created nothing 
in vain. But I make no Scruple to af- 
fert, that, norwithRanding the great Ad- 
vances, which have been made in this 

. part 


PREFACE. v 
part of natural Philoſophy within theſe | 
few Tears, many and great Properties | 
remain ſtill undiſcover'd. Future Phi- | 
loſophers (ſome perhaps even of the pre- 
ſent Age) may deduce, from electrical 
Experiments, Uſes extremely beneficial 
ro Society in general. 1 

NO preſent Advantage accrued to 
thoſe Perſons, or to that Age, which firſt 
diſcover d the 1 of the Mag- 
net. Many hundreds of Years inter- 
vened, before they were applied to the 
great Uſes of Navigation. Had theſe 
remain d a Secret till now, what other 
Methods could have been ſubſtututed in 
their Place, by which we could ſecurely 
traverſe the vaſt Ocean? All the Ad. 
vantages we receive from diſtant Com- 
merce, we muſt ſtill have been Strangers 
#0, but for this fortunate Application of 
the magnetical Power. Aud even the 

Diſcoveries thus far had been very im- 
perfect, without the Knowledge of the 
Fariation of the Compaſs. But the pre- 

: ſent 
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| ſent Age, and even this Nation, boaſts of 
1 a Gontleman®, who ſeems to be entruſted 

1 with the magnetical Powers themſelves. 
He makes artificial Magnets, increaſes 

in a few Minutes the Powers of real 

ones to a ſurprizing Degree, changes at 
Pleaſure their Poles, and makes that 
newly acquired Polarity, permanent. 

The World, I hope, will not long be de- 
prived of the Manner, by which theſe 
extraordinary Changes are produced, 
which as yet this Gentleman thinks proper 

to conceal. As Hlectricity has ſome Pro- 
perttes in common with Magnetiſm, as 

will be ſhewn in the Courſe of theſe Ob- 
ſervations; ſome new Lights probably 

may be thrown upon both. But to re- 

turn; admitting even, that no ſubſtan- 

tial Advantages conld arifs from the In- 
guiries before us, (which, however, we can 

by no means grant, upon our conſs dering 

the Effetts we already percerve of its 
Operations upon human Bodies whatever 


* Dr. Gowin Knight, F. R. 8. 


tends 


PREFACE vii 
tends to enlarge the Conceptions of the 
Mind, and to implant in us ſtill more 
lofty Ideas of the Almighty Author of 
Nature, deſerves certamly, independent 
of other Conſiderations, our higheſt Re- 
gar. | 
THESE Experiments were all made 
with Glaſs Tubes of about two Foot long; 
the Bore about an Iuch in Diameter. 
But a ſcrupulons Eæactneſs in theſe Pro- 
portions is no ways neceſſary. The 
thinner and lighter theſe Tubes are, the 
ſooner they are excited; though they, 7s 
true, don't retain their Power ſo long as 
thoſe which are more thick and ſubſtan- 
tial. But where you intend to commu- 
nicate the electrical Power, as faſt as 
you excite it, 1 ſhould prefer a light 
Tube; though it ought never to be leſs 
than =; of an Iuch thick, becauſe of the 
Danger of breaking it by the Friftion. 
THE Tube, before ut is rubbed, 
ſhould be always made dry aud warm, 
which may be done by laying it before 
A the 
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the Fire. But ] cannot omit hereupon 
maling aue further -Remark; viz. that 


_ Glaſs Tubes, exactly of the ſame Di- 


menſions, made at the ſame Time, and 
with the ſame Materials, vary conſider a- 


_ bly with regard to their fitneſs for elec- 


zrical Purpoſes. Clear and dry Air with 
Some degree of cold is moſt eligible, though 
[ have ſucceeded in the greateſt Fogs, but 
with more Difficulty. 
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HE Society having heard 
from ſome of their Corre- 
ſpondents in Germany, that 
what they call a Vegetable Quinteſ- 
ſence had been fired by Electricity, 
I take this Opportunity to acquaint 
you, that on Friday Evening laſt I 
ſucceeded, after having been diſap- 
pointed in many Attempts, in ſetting 
Spirits of Wine on Fire by that Pow- 
er. The preceding Part of the Week 
A 2 had 


7220 «5 © 
W SV to 2 ene 
had been remarkably warm, and the Air 


very dry, than which nothing ie more 
neceſſary towards the Succeſs of Elec- 
trical Trials :to theſe] may 9 dd, that the 
Wind was then Eaſterly and inelining 
ee eng bc al laid 
Sphere as well as a Tube; but I always 
find myſelf capable of ſending forth 
much more Fire from the Tube than 
from the Sphere, probably from not 
being ſufficiently uſed to the laſt. 

I Hap before obſerv'd, that al- 
though, * Non-ele&ric Bodies made 
electrical, loſe almoſt all that E- 
lecricity by coming either within 
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*I call Elefrics per fe or originally-ele&rits; 
thoſe Bodies, in which an attractive Power towards 
light Subſtances is eaſily excited by Friction; ſuch 
as Glaſs, Amber, Sulphur, Sealing- wax, and moſt 
dry Parts of Animals, as Silk, Hair, and ſuch like: 
I call, Nex-ele&rics,, or Conductors of Electricity, 
thoſe Bodies, in which the above Property is not at 
all, or very {lightly perceptible, ſuch as Wood, A- 
nimals living or dead, Metals and Vegetable Sub- 
ſtances. See Gray, Du Fay, Deſaguliers, Ii beler, 


4 


in the Philoſophical Tranſactions. 


ea 


or near the Contact of Non-clec- 
trics not made 8 i it apf ens 
otherwiſe With Re ard 1. Elet Irics ; 

1 0 12 rubbing, > Pat 
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fir Flaſhes from. different Parcs as 
though the Tube of two Foot long, 
inſtead of being one continued Cylin- 
der, conſiſted of five or ſix ſeparate 
Segments of Cylinders, each of which 
gave out its Electricity at a different 
Exploſion. 

7 5 Knowledge of this Theorem 
is of the utmoſt Conſequence towards 
the Succeſs of electrical Experiments; 
inaſmuch as you muſt endeavour by all 
poſſible Means to collect the Whole of 
this Fire at the ſame Time. Profeſſor 
Hellman ſeems to have endeavour at 
this and ſucceeded, by having a Tin 
Tube, in one End of which be put a 
great many Threads, whoſe Extremi- 
ties touch” d the Sphere when in Motion, 

and 
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and each Thread collected a Quan- 
tity of electrical Fire, the Whole of 
which center'd in the Tin Tube, and 
went off at the other Extremity. An- 
other Thing to be obſerv'd, is to en- 
deavour to make the Flaſkes follow 
each other ſo faſt,” as that a Second 
may be viſible before the Firſt is extin- 
guiſh'd. When you tranſmit the elec- 
trical Fire along a Sword or other In- 
ſtrument, whoſe Point is ſharp, it of- 
ten appears as a Number of diſſemi- 
nated Sparks, like wet Gunpowder or 
Nil ire; but if the Inſtrument has 
no Point, you generally perceive a 
pure bright Flame, like what is vul- 
garly call d the Blue-ball, Which gives 
the Appearance of Stars to fired 

Rockets. | 
Taz following is the Method . 
made uſe of, and was happ y enough” to 
ſucceed in. I ſuſpended a Poker 1 in 
ſilk Lines; at the Handle of which 1 
hung ſeveral little bundles of white 
A Nel bm 1 b der Nef 
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Thread, the en of which 
were about a Foot at right Angles 
from the Poker. Among theſe 
Threads, which were all attracted by 
the «nbbad: Tube, I excited the great- 
eſt electrical Fire I was cap pable, Whilſt 
an Aſſiſtant near the End — the Poker 
held in his Hand a Spoon; in which 
were the warm Spirits. Thusthe Thread 
communicated the Electricity to the 
Poker, and the Spirit was fired at the 
other End. It muſt be obſerv'd in this 
Experiment, that the Spoon with the 
Spirit muſt not touch the Poker; if it 
does, the Hlectricity without any Aaſh- 
ing is communicated to the Spoon, and 
to the Aſſiſtant in whoſe Hand it ĩs held, | 
and fot is loſt in the Floor. 1953071 
By theſe Means, I fired ſersnl 
Times not only the ætherial Liquor or 
Phlogiſton of Hobenius and rectified 
Spirit of Wine, but even common 
proof Spirit. "Theſe Experiments, as | 
I before obſerv'd, were made laſt Fri- 


day 
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1 81 
N the Air being perfect. 

25 Nig proved wet, — — 
ſomewhat warm, ſo that the Air was 
full of Vapour ; Wind South-Weſt and 
= 4 1U de theſe Diſadvantages, 
Landa Nicht I EY Ok, 
— Experiments; they ſucceeded, but 
with infinitely more Labour than the 
preceeding, becauſe of the Unfitneſs 
of the Evening for ſuch Trials. Tour 
Candour will not permit you to think 
my Minuteneſs trivial, with Regard 
to the Circumſtances of the Weather, 
Who know, how many Things myſt 
concur to make theſe Experiments ſuc- 
ceed. I ſhall wait with Impatience for 
a proper Opportunity to have theſe Ex- 
periments repeated in your Preſence, 
and am, ee the 1 00 
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LATELY n you, * 
| I Had Bes able to fire Spirit of 
Wine, Phlogiſton of 5 and 
common Proof Spirit, by the Power 
of Electricity. Since which (till Veſ- 
terday) we have had but one very dry 
fine Day; via. Monday, N 15. 
Wind F. N. E; when about four o- 
Clock in the Afternoon, I got my A- 
paratus ready, and fired the Spirit of 
Wine four Times from the Poker as 
before, three Times from the Finger 
of a rr electrified, ſtanding upon 
AWV . B a Cake 


a 
a Cak e of Wax, and once from the 
Finger of a ſecond Perſon ſtanding up- 


on Wax, communicating with the firſt 


by means of a walking Cane held 


between their Arms extended. The 
horizontal Diſtance in this Caſe be- 
tween the Glaſs Tube and the Ain 
was at leaſt ten Feet. | 

You all know, that there i is the re- 
pulſive Power of Electricity, as well 
as the attractive; inaſmuch as you 
are able, when a Feather, or ſuch- like 
light Subſtance, is replete with Elec- 
tricity, to drive. it about a Room, 
which Way you pleaſe. This repul- 
ſive Power continues, until either the 
Tube loſes its 3 Foree, or the 
Feather attracts the Moiſture from 
the Air, or comes near to ſome non- 
electric Subſtance; if lo, the Feather 
is attracted by, and its Electricity loſt in, 


whatever Non- Electric it comes near. 


In electrified Bodies, you ſee a perpe- 
tual Endeavour to get rid of their E- 
- lectricity 


wire 


em! 


lectricity. This induced me to make 
the following Experiment. 1 Place d 
a Man, upon a Cake of Wax, who Held 
in one of his Hands a Spoon with 
the warm Spirits, and in the other a 
Poker with the Thread. I rubbed the 
Tube amongſt the Thread, and tleari- 
fled him as before. I han ordered a 
Perſon not electrified to bring his Fin- 
ger near the Middle of the Spoon; 
upon which, the Flaſh from the Spoon 
and Spirit was violent enough to fire 
the Spirit. This Experiment 1 then 
repeated three Times. In this Me- 
thod, the Perſon by whoſe Finger the 


Spirit of Wine is fired, feels the Stroke 


much more violent, than when the 
eleQtical' Fire goes gl him to the 
SpOOn. This Method, for the Sake of 
Diſtinction, we will call the n 
Power 105 Fledtricity. 
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t gr of Capfi iclouſneſs attending 
1 [7 et: Experimetits, or ſomething Un- 
Accuntaple in their Ph#homena, 
at t to be reduced to any Rule. 
It For ſometimes an Experiment, 
<"which has been made ſeveral Times 
c & kiecelively, will all at once Fall.” 
"Now [ imagine that the greateſt Part, 
if not the Whole of this Matter, ge- 
pends upon the Moiſture or Dryneſs of 
the Air, a ſudden though flight Alte- 
ration hich, perhaps not ſuffici- 
ent to be obviblis to our Faculties, may 
be perceived by the very fabtle BRO of 
Kiedrich. „ 0 
I, 1 coxcrive, that cke Wr it⸗ 
elf (as has been obſerved by Dr De- 
agullers is an Electric per ſe, and of 
the vitreous Kind; therefore it repels 
the Electricity ariſing from” the Glaſs 
Tube, and diſpoſes it ZH electrify what- 
ever non- eleArical Bodies receive the 
Ehe from the Tutte 
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 2dly, THAT, Water is a non-H ehre, 
and of Conſequence. a. Condus pr of 
-Elearicity; this is exemplified by a Jett 
of Water being attracted by the Tube, 
from. either Eleftrics, per fe cond uct⸗ 
ing Electricity, and aon Electric mare 
readily when wetted ; but what is more 


to my preſent Purpoſe, is, that if you 


only blow through a dry Glaſs Tube, 
the Moiſture from your Breath will 
cauſe that Tube to be a Conductor of 

r ih, g | 
IESE being premiſed ; in propor- 
tion as, the Air is replete with watery 

Vapours, the Electricity ariſing from 
the Tube, inſtead. of being conducted 
as propoſed, 3 is, by means 5 theſe Va- 


to © pours, . communicated. to the circum« 


[ambient Atmoſphere and diſſipated as 
"abi ane excited. 


Tuis Theory has been W 


2 to me by divers Experiments, but by 


none more remarkably than on the E- 
vening 
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ning be: hi Day I made thoſe be- | 


ſore-mention'd'; when the Vapouts, 
which in the Afternoon by the Sun's 
Heat, and a briſk Gale were diſſipated, 
and the Air perfectly dry, deſcended 
again in great Plenty upon the Abſence 
of both, and in the Evening was very 
damp. For between ſeven and eight 
o Clock, I attempted again the ſame 
Experiments in the ſame Manner, 
without being able to make any of 
them ſucceed; though all thoſe men- 
tion d in this Paper, with others of leſs 
Note, were made in Half an Hour's 
Time. 


I am the more: particular in this, 
being willing to fave the Labour af 


thoſe, who are deſirous of making 


theſe Kind of Trials; for although 
ſome of the leſſer Experiments may 
ſucceed almoſt at any Time, yet 1 ne- 
ver could find that the more remark- 
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able ones would ſucceed but in dry 
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Im, Gentlemen, 


London, April Tour moſt obedient, | 


254 745 | 
8 humble Servaut, © 
W. WarTsoN. 
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(GENTLEMEN, 


N ſome Papers I lately did my ca 
1 the Honour to lay before . 'T 
acquainted you of ſome Experiments 
in Electricity; particularly I took no- 
tice of having been able to fire Spirit 
of Wine by what 1 calbd the Repul- 
ſive Power thereof; which I have not 
heard had been thought of by any of 


thoſe German Gentlemen, to whom 


the World is oblig ed for many ſurp ri- 


Diſcoveries in this Part of be nd 
Ph. loſophy. : 


How 


Tae I 
Py. 4 


How far Ariatly akg * Spi- 
rit in x this Operation may be faid to be 
tricity, or how far that Power, which 
repels light Subſtances when fully im- 
pregnated with Electricit Gre the 
Spirit, may probably be. ce e Subject of 

a, fature Inquiry ; hut as Iam, unwil- 
| ling to introduce more Terms into 

any Demonſtration than what are ab- 
ſolutely neceſſary for the more ready 
Conception thereof, and as inflamma- 
ble: Subſtances may be fired by Elec- 
tricity, two different Ways, let the fok 
lowing Definitions at preſent ſuffice. : 
each of theſc Methods. -. 

Bur. firſt. give me Leave to pre- 
miſe,, that no ir ammable Subſtances 
will take fire, When brought! into or 
near the Contact of Elekirics per 18 
excited ta Electricity. This Effect mul 
be. produced. by von- electrical Subftan- 
ces impreg ga. with E ledricity re- 
"I r 
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ceived from the exciting EleQries Fer 
155 But t to return, y 
* SUPPOSE” that fam mable 


SA” are fired by the attractive 


Power of Electricity, when this Ef- 
fect ariſes from their being brought 
near, excited Non- electric. 
200% Tur inflammable Subſtan- 
ces are fired by the repulſive Power of 
Electricity; when it happens, that the 
inflammable Subſtances, being firſt e- 
lectrified themſelves, are fired by being 
brought near Non elegries not ex- 
Cited. 02.4) TMQ7 


"Tas. Alike will 'be berter illuſ- 


trated by an Example. Suppoſe that 
either a Man ſtanding upon a Cake of 
Wax, or a Sword fuſpended in Silk 
Lines are electrified, and the Spirit, 
being brought near chend, is fired, this 
is {aid to be performed by the attrac- 
tive Power of Electricity. But if tlie 


Man electrified as before holds a Spoon 


in his Hand containing the Spirit, or 
the 


ern 
1 
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the ſame Spoon and Spicit Are, placed 
upon the Sword, and a Perſon not elec- 
trified applies his Finger near the 
Spoon, and the Spirit, 1 18 12 from the 
Flame ariſing from the Spoon and 
Spirit upon ſuch Application; this I 
call being fired by the repulſive Power. 
Of the two mention'd Kinds I ge- 
nerally cf the repulſive Power 
ſtrongeſt. 

SINE my / laſt Communication, the 
Spirit has — fired both by the at- 
tractive and repulſive Power throu gh 
four Perſons ſtanding upon dectrieal 
Cakes; each communicating with the 
other either by the Means of a walk- 
ing Cane, a Sword, or any other non- 
Ae Subſtance. ,_ It has likewiſe | 
beenfi red from the Handle of : a Sword 
held in the Hand of a third Perſon. 

I HAvE not only fired Frobeniuss 
Phlo giſton, Rectified- -ſpirit and com- 
— — irit, but alſo Sal volatile 
dec Spirit of Lavender, dulcified 

$-% Spirit 


Sbbit 'of Nitte, Plot Water; Daffy 
Elivir,” "Helyertlfs"Stiptie, and forme 
other Mixtiires Where the Spirit Has 
been very conſiderably diluted; Hke- 

"wiſe, diftilled vegetable Oils, ſuch as 

that iy Turp elles, Lemch, Otange 

Peels a ad fe er, and ela thoſe of 

them, hich re ſpecifically heavier 

than Water,” as Oil of Saſſafras; alſo 
reſinous Subſtances, ſuch as Ballam Ca- 
pi and Turpentine ; all which ſend 
forth, when warmed, an inflammable 
Vap pour. But expteſſed vegetable Oils, 
| AS ole of © Olives, 'Linſeed, and Al- 
monds, as well as Tallow, All whoſe 
Vapouts are uninflammable, 1 have 
not been able yet to fire; but theſe in- 
deed Will not ae on the Application 
of lighted Pa per. Beſides, uy" theſe 
laſt would fe with Uighred 1 Paper, 
Unlels their Vapours were” iüflümfa- 
ble, 1 can ſearce conceive the V W ld 


T by Flearicity 3 75 Wees firing 
Spirits, * 12 als Cys Perceive” tit the 
Elec- 


ES 

Hlectricity ſnaps. before it comes in 
. Contact with their Surfaces, and there- 
fore only fires theix ingen e Va 

pburs. 
As an W 7 Nom electric emits 
almoſt all its Fire, if once touch d by 
a Non- electric not excited, I was de- 
firous of being ſatisfy d, whether or 
no the Fire emitted would not be 
greater or leſs in pr N to the Vo- 
lume of the electrified Body. In or- 
der to this I procur'd an Iron Bar 
about five Feet long and near 170 
Mans in Weight; this I electrified 
ng on Cakes of Wax and Reſin, 
= obſerved the Flaſhes arifing there- 
from not more violent than thoſe from 
common Poker. In making this 
Experiment, being willing to try the 
repulſive, Force, it once happen d that 
wWhilſt the Bar was at one End electri- 
fying, a Spoon lay upon the other, 
and upon an Aſſiſtant's pouring ſome 
warm Spirit into the Spoon, the 8 
trica 


[25] 


Jad, Ges — firſt 8 wr) the, Put, 
which unexpectedly fired not da the 

whole Jett as it was pouring, but Kin- 
dled likewiſe. the whole Quantity in 
the Pot, in which I uſually harr 
warm d. oY 

1 z1ND, os 8 Sub: 
ſtances from the Finger of a Man 
ſtanding upon Wax, that cæteris pa- 
ribus the Succeſs is more conſtant, if 


* 


the Man inſtead of holding the Thread 


(the Uſe of which I. communicated 
in a former Paper) in this Hand, the 

Thread is ſuſpended at the End of an 
Iron Rod held ; in one Hand, and he 


touches the Spirit with one of the Rr 


gers of the other. * 

Ir a Man, ſtanding upon the elec- 
trical Cake with a Diſh or dee p Plate 
of Water in one Hand, and = Iron 
Rod with the Thread i in the other, i 4s 
made electrical; and a Perſon not e- 
legirified touches any Fart either of, Of 

Plate 


ITED 
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plate or Water, che Flaſhes of Fire 
corre out plentifully, and wherever 
you bring your Finger very near, the 
Water riſes up in a little Cone, from 
the Point of which the Fire is pro- 
duced, and your Finger, though not in 
actual Contact, is made wet. The ſame 

Experiment ſucceeds thrbigh three or 
mote People. | 
71D 'In firing inflammable Subſtances, 

the Perſon who holds the Spoon in his 
Hand to receive the electrical Flaſhes, 

when the Finger of the clearified 
Perſon is brought near thereto, not 
only feels a tingling in his Hand, but 
even a flight Pain up to his Elbow. 
This is moſt preceptible in dry Wea- 
ther, when the Flein is very 
powerful yy 
THERE is a conſiderable Diffculiy 
in firing Electrics per ſe, ſuch as T 15 
pentine, and Balſam Capivi, by the re- 
pulſive Power of Electricity; becauſe 
in this Caſe theſe: Subſtances will not 

permit 


#8 
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[ 24 ] 
permit the Electricity to paſ.through) 
them therefore gre as would have 
this Experiment | ſucceed; the Finger 
of the Perſon; who is to ſite them, is ta 
be applied as near to the Edge as poſ- 
ſible of theſe Subſtances When warm d 
in a Spoon, that the Flaſhes from the 
2 theſe Subſtances will emit 
5 ney may ſnap, where they are 
ſpread the thinneſt, and then fire their 
Effluvia. This Experiment, as well 
as ſeveral others, ſerves to confute 
chat Opinion, which has prevail'd With 
many, that the Electricity floats, only 
upon the Surfaces of Bodies. mods mon} 
Ir an electrical Cake is dipp din 


Water, it is thereby made —— 


of Electricity, the Water hanging ar 
bout it tranſmitting the electrical I- 
fluvia in ſuch a manner, that a herſon 
ſtanding thereon can hy no means be 
electrified enougli to attract the leaf 
Gold at the ſmalleſt Diſtance j though 
whe Perſon ſtandi ing upon the ſame 


[ 25 ] 
GRe dry, attracted! a Piece of, 
fine Thread —— at the Diſtance 
of two Feet from his Finger We 
muſt here obſerve that the Cake being 
of an unctuous Subſtance; the Water 
will no where lie uniformly thereon, 
but adhere in ſeparate — - fo 23 
that in tihs Inſlinge: the Electricity 
jumps from one Particle of Water to 
another, till the Whole is diſſipated. 

From the Appearance of the 
Threads amongſt which I rub the 
Tube, I can — judge, though 
the Bpirie! may be many Feet diſtant 
from them, whether or no it will fire; 
becauſe when the Petſons ſtanding up- 
ofi the Wax are made electrical enough 
to fire the Spirit, the Threads repel b 
each other at r lower Parts, where 
they are not confin d, to a conſidera- 
ble Diſtance, and this Diſtance is in 

roportion as the 1 hreads are mad. 
S e de 2d ble 
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conduct the Electricity, be as warm as 
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f two Perſons ſtand upon electrical 
Cakes at about a Yard's Diſtance from 
each other, one of which Perſons, for 
the Sake of Diſtinction, we will call A, 
the other B: If A When elbarifie] 
touches B, A loſes almoſt all his Elec- 
tricity at that Touch only, which is re- 
ceiv'd by B and ſtopp'd by the electrical 
Cake; if A is immediately elearified 
again to the ſame Degree as before, and 
touches B, the Snapping is leſs up- 
on the Touch; and this Snapping, up- 
on electrifying A, grows leſs and leſs, 
or B being impregnated with Electri- 

though receiv'd at Intervals, the 
Shapp ing will no longer be ſenfible. 

THAT Glaſs will repel and not con- 
duct the Electricity of Glaſs, has been 
mention'd by others, who have treated 
of this Subject ; but 'the Ex eriments 
to determine this Matter muſt be con- 


- drifted with a great deal of Caution; 


for unleſs the Glaſs Tube, intended to 


the 
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the external Air, it, will ſeem ta prove 
the contrary, unleſs in very dry Places 
and Seaſons. Thus, 1 ſometimes have 
brought a cold, though dry, Glaſs 
Tube, near 8 Feet long, into a 
Room, where there has been a Num- 
ber of People; when, upon placing 
the Tube upon Silk 1 and lay ing 
ſome Leaf Silver upon a Card at one 
End, and rubbing another Glaſs Tube 
at the other, the Silver has, contrary to 
Expectation, been thrown off asreadily 
as from an Iron Rod. At firſt I was 
ſurpriz'd at this Appearance, but then 
conjectur'd, that it muſt ariſe from the 
Coldneſs of the Glaſs, condenſing the 
floating Vapour of the Room; in or- 
der then to obviate this, I warm'd the 
Tube ſufficiently, and this Effect was, 
no longer 1 but the Silver lay 
perfectly ſtill. FA 
Is. a Number of Pieces of 2 
ly ſpun. Glaſs cut to about an Inch 
in 1 little Bits of fine Wire of 


the lame Length of what Metal you 
D 2 lent 


[ | ; ] 


pleaſe, and ft fall rk Balls; are either 
put. all dert 0er. each 557 therm 
elyes,, inte a dry Pewter Plate, or 
upon a Piece of poliſh d Metal, 5 
make i in the Row Manner a very 
odd and ſurprizi ng Appearance.” Let 
2 Man, ſtanding upon electrical Cakes, 
hold this Plate in his Hand with the 
Bits of Glaſs, Wire, Sc. detached 
from each other, as müth as conve- 
niently 1 may be; hen he is electrified, 
let him cauſe a 'Petſon ſtanding upo 
theGround to bring another Plate, bis 
Hand, or any other Non- electric, ex- 
actly over the Plate containing theſe 
Bodies. When his Hand, Sc, is about 
eight Inches: over them, Ter him bring 
it down gently: As it comes near, In 
proportion to the Strength of the E- 
lectricity, he Will obſerve the Bits of 
Glaſs fn raiſe themſelves! "upright; 
and then, if he brings his Hand ne: er, 
dart directly vp, Ad ſtick to it 'With- | 
gut | appt, The Bits of Wire w 


7110 


224 


fly. ap dikewiſe aa * come, near 
the Hand, ; ſnap 
ſmart Stroke, 62 ſe de the Fire FB! 


d; you , 0 1 [a 


from them/tathe Hand atevery Stroke; 
each, of theſe; as ſoon as ; they have dif 


charged, their Fire, falls down again 


up 1 Plate. The Cork Balls allo 
fy up, and ſtrike your Hand, but fall 
again directly. Vou have a conſtant 


Succeſſion; of theſe Appearances as 


long as you continue to electrify the 
A in whoſe Hand the Plate is Bela; 

but if you touch any Part either of the 
Man or Plate, the Pieces of Glaſs, 


which, before were upon their Ends, 


* 


| immediately fall down. 


SoM few Years_ ago, e Tauer 
33 brought ſome Bladders fill'd 
with inflammable Air, collected from 


bis Ooal- mines, to the Royal Society. 


his Air flam'd upon a lighted. Can- 
dle being brought near it. This In- 


' Sammability has occaſion d many ter- 
rible Aden I Mr. Mauch A\ 112 
9 5 | E y 


F £80: ] 


Society, Air exactly up the ſame Qua- 
lity. 1 was defirous of knowing if 
this Air would be kindled by electri- 
cal Flaſhes. I accordingly made ſuch. 
Air, by putting an Ounce of Filings of 
Neid an Ounces of Oil of Vitriol and 
| Rus: Ounces of Water into a Florence 


Flaſk; upon which an Ebullition en- 
ſued; and the Air, which aroſe from 
theſe Materials, not only fill'd three 


Bladders, but alſo, upon the Applica- 


tion of the Finger of an Electrified 
Perſon, took Flame and burnt near the 
Top ald but df the Neck 'of,. the, 
Flask a confiderable Time. Wben 


the Flame is almoſt out, ſhake the 
Flask and the Flame revives. N 


muſt with your Finger dipped in Wa- 
ter, moiſten the Mouth of the Flask 
as faſt as it is dried by the Heat within, 
or the Electricity will not fire it: Be- 
aul the Flask very: an Electric Per 


ſe w 
5 > J J " 


thy Member of this Society, made at 
that Time by Art, and ſhew'd the 
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fe. will. not ſnap at the Application. of 


the Finger, without the Glaſs being 
firſt made non: electric by wetting. It 
has ſometimes; happen d, if the Fin- 
15 has been applied before the in- 

ammable Air has found a ready Exit 


from the Mouth of the Flask, that 


the Flaſh has fill'd the Flask, and gone 
off with an Exploſion equal to the 
firing of a large Piſtol, and ſometimes 
indeed it has burſt the Flask. The 
face Effect is produced from the Spi- 
rit of Sea Salt, as from Oil of Vitriol; 
but as the Acid of Sea Salt is much 
lighter than that of Vitriol, there is no 
Neceſſity to add the Water in us. Ex- 
periment. ER 
Tuosg * are not much 8 
ed with. Chemical Philoſophy, may 
think it very extraordinary, that from 
a Mixture of cold Subſtances, which 
both conjunctly and ſeparately are un- 
inflammable, this very inflammable 


Vapour ſhould be produced, In or- 


der 


f 32 


det to ſolve this, it may not be im- 


proper to premile, that Iron is com- 
pounded of a Metallic as well as a Sul 
phureous Part. This Sulphur is ſo fix d, 
that, after heating the Iron red bt; 
and even melting it ever ſo often, the 
Sulphur will not be diſengaged theres 
from: But upon the Mixture of the 
Vitriolic Acid, and by the Heat and 
Ebullition Which ate almoſt inſtatitly 
produced, the Metallic Part is dif- 
ſolved, and the Sulphur, which before 
was intimately connected therewith; 
being diſengaged, becomes volatile. 
This Heat and Ebullition continues 
till the Vitriolic Acid is perfectly ſa- 


turated with the Metallic Part of the 


Iron, and the Vapour once fired col 
tinues to flame, until this Saturation 
being effected, no more f the 
phur flies off. eee 2108 0390 
I rave heretofore mochten kow 
conſiderably perfectly dry Air con- 
duces to the Succeſs of theſe Experi- 


w_ ments; 


21 4 . 

Sto 4 

* 
Wo, 

4 M [1 

1 

1 \ 


| vided; the Tubes were 


theo eh am 2 Rod bx 
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ments; but we, have been, lately i 05 
formed by an Exrach gf a Letters, that 
Abbe Wolet was of Opigionz t nat, 5 * 
would ſucceed in wet! pſy 707 


tinged- Na aca Fer "OY YEP a: 


cured; Tubes of t his oft 7 Tt ter 


giving, them many candid Tria "ip 
Fanngk. — ch them 14 to, their. Re- 


_ Day, —— che | Rik Were 
large, and the Spirit fired three Times 
in about four Minutes; the ſame EE 
fect. ſucceeded, under; the ſame Gir 
cumſtancez, from the white, ones but 
after three or four Hours raining, 
when che Air was. perfectly wet, I ner 
yer could make it. ce A 10 
1 | thi Matter urt cr, ave 
RE 1 2 the Weather has been 
very dry, with once rubbing my Hand 
dowun this 5 RED and, 6 
ec 


$220 
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long, to * off ſeveral Pieces of 
Leaf. Silver lying upon a Card at the 
other End of this Rod, whereas I ne- 
ver have been able to throw it off by 
any Means in very wet Weather. Be- 
Hides; I am of Opinion, that aſter the 
Electrical Fire is gone from the Tube, 

the Tube has no Share in the condud- 
ing of it; my Sentiments on that 
Head I laid before you in a former Pa- 
per: For if the Silk Lines are wetted, 

they diffuſe all the Electricity, and che 
ſame Effects happen when the Air is 
wet, be your Glaſs of what Colour 
it will. it may not be improper here 
to obſerve, That Zaffer, which is 
uſed by the an and Ena- 
mellers, is made of Cobalt or Mun- 
dick calcin d after the ſubliming the 
Flowers. This being reduced to a 
very fine Powder, and mixt with twice 
or thrice its own Weight of finely 
powdered, Flints, is * d with 
Water and put up in Barrels, in which 


it 


A AO 


calld Zaffer. 5 Ho word? oz Arto! 
A DRY Sponge 8 by 4 Pack 
thread at the End of an electrified 
| Sword, or from the Hand of an elee- 
trified Man, gives no Signs of being 
made Cectrical; if it is well ſoaked 
in Water, wherever it is touched, you 
both ſee and feel the electrical Sparks. 
Not only ſo, but if it is ſo full of 
Water, chat it falls from the Sponge, 
thoſe Drops in a dark Room, receiv'd 
upon your Hand, not only flaſh and 
ſnap, but you perceive a pricking 
Pain. If you hold your Hand, or 
any non electrical Subſtances, very 
near, the Water which had ceaſed 
dropping when the Sponge was not 
eleckrified, drops again upon its being 
| "electrified, and the Drops fall in Pro- 
: portion to the receiv'd Electricity, as 
though the Sponge were gently 
. ſqucez d between your Fingers. Iwas 
D deſirous to Kfiow if 1 was able to 
: ” EZ eelectrify 


„ 
N 
1 
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electrify a Drop of cold Water, R 
ping from the Sponge, enough to fire 
the Spirit; but after many unſucceſs- 
ful Frials, I was forced to deſiſt; be- 
eauſe the cold Water dropping from 
the Sponge not only cool'd the Spiri rit 
too much, but alſo render d it too 
weak; likewiſe, every Drop carried 
with it great Part of the Electricity 
from the Sponge. I then confider'd; 
in what: Manner I could give a Te- 
nacity to the Water, ſufficient to 
make the Drops hang a conſiderable 
Time, and this I brought about by 
king a Mucilage of the Seeds of 
Fleawort. A wet Sponge then, 
ſqueez d hard and fill'd with this cold 
Mucilage, was held in the Hand of 
an electrified Man, when the Drops 
Wen out by the Electricity, aſſiſted 
by the Tenacity of the Liquor, hung 
W Inches from the Sponge, and by 
a Drop of this I fir d not only the 
Spirit 91 Wing, but likewiſe the in- 


061 | flam- 


FR 
flammable Air before mentioned;:both 
with and without the Exploſion. What 
an extraordinary Pffect is this! That 
a Drop of a Water (for the: Seeds 
contribute nothing but add Conſiſtence 
to the Water) ſhould be the Medium 
of Fire and Flame. 4 

Caur Ho is a vegetable Relis fend 
* Conſequence an Electric per Jo 
This Subſtance, notwithſtanding” its 
greatInflammability, will not take A 
from the Finger of a' Man, or any o- 
ther Body electrified, though made 
very warm, and the Vapours ariſe there- 
from in great Abundance. Becauſe,” 
neither Electrics per ſe excited, or e- 
lectrified Bodies, exert their Force by 
ſnapping upon Electrics per ſe, though 
not excited. If you break Camphor 
ſmall, and warm it in a Spoon, it is not 
melted by Heat like other Reſins; but 
if that Heat were continued it would 
all: prove volatile. To Camphor thus 
warm d, the Finger of an electrified 

„NB Man, 


Man, a Ge" or n will in 
ſnapping exert its Force upon the 
Spoon, and the circum-· ambient Va- 
pour of the Camphor will be fired 
thereby, and light up the whole Quan- 
tity expoſed. The ſame Experiment 


ſucceeds by the egen Power of Ex 


lectricity. 

A POR ER chorwably ignited, put 
into Spirit of Wine, or into the di- 
ſtilled Oil of Vegetables, produces 
no Flame in either; it indeed occaſi- 
ons the Vapours to ariſe from the Oil 
in great Abundance. But if you elec- 
trify this heated Poker, the electrical 
Flaſhes preſently kindle Flame in 
either. The Experiment is the ſame 
with Camphor. Theſe Experiments, 
as well as the following, ſufficienth / 
evince, that the electrical Fire is 
x Nane and that eme * 
211. 

20 L, . . Trials. in or- 
der co lire Gunpey en OKs which 1 
2 9 tried 


F239 1 


tried both warm and cold, whole and 
9 5 but never could make it 
ſucceed; and this ariſes in part from 
its Vapouts not being inflammable, 
and in part from its not being capable 
of being fir d by Flame, "unlek the 
_ Sulphur in the polio is nearly 
in the State of Accenſion. This we 
ſee by putting Gunpowder into a 
Spoon with rectified Spirit, which, 
when lighted, will not fire the Po 
der, 'till by the Heat of the Spoon 
from the burning Spirit, the Sulphur 
is almoſt melted. Likewiſe, if you 
hold Gunpowder ground very fine in 
a Spoon over a lighted Candle, or a- 
ny other Flame, as ſoon as the Spoon 
is hot enough to melt the Sulphur, 
you ſee a blue Flame, and inſtantly 
the Powder flaſhes off. The ſame 
Effects are obſervd in the Pulvis ful- 
minans, compos d of Nitre, Sulphur, 
and fixed Alkaline Salt. Beſides when 
[the *Gifapcwwders is very dry, aud. ground, 


very 


[4] 5 


very W it (as you pleaſe to make | 
the Experiment) is either attracted, 9 
repell'd ; ſo that in the firſt Caſe, the 
End of 3 your Finger when electrifyed, 
ſhall 56 cover'd over with the Powder, 
though held at ſome Diſtance and in 
the other, if you electrify the Powder, 
it will fly off at the Approach of any 
non-ele&rified Subſtance, and ſome- 
times even without it. But I can at 
Pleaſure fire Gunpowder, and even diſ- 
charge a Musket, by the Power of 
Electricity, when the Gunpowder bas 
been ground with a little Camphor, or 
with a few Drops of ſome 4 Lg 
ble chemical Oil. This Oil ſomewhat 
moiſtens the Powder, and prevents its 
flying away; the Gunpowder. then be- 
ing warm'd in a Spoon, the electrical 
Flaches fire the inflammable Vapour, 
which fires the Gunpowder But the 
Time between the Vapour. firing, the 
Powder is ſo ſhort, that frequently 
ax appear as hy fame, and not ſuc- 


cCeſſive 


L 4x J. 
ceſſive Operations, wherein the Gun- 
Powder itſelf ſeems fired by the Elec- 
tricity; and indeed the firſt Time 
this Experiment ſucceeded, the Flaſh 
was ſo ſudden and vnerpected, that 
the Hand of my Aſſiſtant, who 
touch'd the Spoon with his Finger, 
Was conſiderably ſcorch' d. 80 that 
there ſeems a fourth Ingredient neceſ- 
ſary to make Gunpowder readily take 
Fire by Flame, and that ſuch a dne, 
as will heighten the Inflammability of 
the Sulphur. In common Caſes the 
Tighted Match, or the little Portion of 
od hot Glas, which falls among the 
Powder, and is the Reſult of the Col- 
'k66n from the Flint and Steel, - fires 
the Charcoal and Sulphur, ated! thefe 
"the Nitre. But if to theſe three In- 
'sredients you add a fourth, 91. a 
Vegetable chemieal Oil, and gently 
warm this Mixture, ile Oil by the 
Warmth mixes intimately with the Sul- 
Phur, lowers! its Conhiftence, and makes 
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it readily take fire by Flame. In theſe 
Operations, notwithſtanding I always 
made uſe of the fineſt ſcented Oils of 
Orange Peel, Lemons, and ſuch like, 
yet upon the left warming the Mixture, 


the rank Smell of Balſam (7. e. the 


ready Solution) of Sulphur was very 
obvious. 1 DAT" IC n 


Read before the R. S. 
OZ. 24, 1745. 


A Continuation of the Above. 
Read, Feb.) 6, 1745. 


A 8 Water is a Non- electric, and of 
TY Conſequence a Conductor of 
Electricity, I had Reaſon to believe 
that Ice was endowed with the ſome 
Properties. Upon making the Expe- 
riment 1 found my Conjectures not 
without Foundation ; for upon elec- 


trifying a Piece of Ice, wherever the 


Ice was touched by a Non- electric, it 
flaſhed 


{ 48 ] 
flaſhed and ſnapped. A Piece of Ice alſo 
held in the Hand of an electrified Man, 
as in the beforementioned Proceſſes, 
fired warm Spirit, chemical vegetable 
Oils, Camphor, and — pre- 
pared as before. But here great Care 
muſt be taken, that by the Warmth of 
the Hand, or of the Air in the Room, 
the Ice x We not melt; if ſo, every 
Drop of Water therefrom conſidera- 
bly diminiſhes the received Electricity. 
In order to obviate this, I cauſed my 
Aſſiſtant, while he was electrifying, to 
be continually wiping the Ice dry upon 
a Napkin hung to the Buttons of his 
Coat, and this being electrified as well 
as the Ice, prevented any Loſs of the 
Force of the Electricity. The Exper 
riment will ſucceed likewiſe, 16 1 in- 
ſtead of the Ice, you electrify the Spi- 
rit, &c, and bring the Ice not elec- 
trified near them. I muſt obſerve, that 
Ice is not ſo ready a Conductor of 
lab as Water; ſo that I very 

| F 2 fre- 
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frequently have been diſappointed ini 
endeavouring! with it to fire inflam- 
mable Subſtances, when it has been 
readily: done by a Sword, or the ted 
oli Man: 

IN the firſt my 1 had che Ho- 
nour to lay before you upon this Sub- 
ject; I took Notice of my having ob- 
ſerved two different Appearances of 
the Fire from electrified Subſtances; 
7. thoſe large bright Flaſhes, which 
may be procured from any Part of 
electrified Bodies, by bringing a Non- 
electric unexcited near them, and with 
which we have fired all the inflamma- 
ble Subſtances mentioned in the Courſe 
of theſe Obſervations; and thoſe; like 
the firing of wet Gunpowder, which 
are only perceptible at the Points or 
Edges of excited Non- electrics. FTheſt 
laſt alſo appear different in Coldur and 
Form according to the Subſtances from 
whichthey Feen Thy from poliſhed 
01258. ry Bodies 
9811 45 Page 6, 
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Bodies as the Point of a Sword, a 
Silver Pr obe, the Points of Sciflors, 
and the Edges of the-Steel-bar made 
Magnetical by the ingenious Dr. 
Knight, the electrical Fire appears like 
a Pencil of Rays, agreeing in Colour 
with the Fire from Boyles Phoſphorus; 
but from unpoliſhed Bodies, as the End 
of a Poker, a ruſty Nail, or ſuch-like, 
the Rays are much more red. The 
Difference of Colour here, I am of 
Opinion, is owing rather to the diffe- 
rent Reflection of the electrical Fire 
from the Surface of the Body from 
which it is emitted, than to any Dif- 
ference in the Fire itſelf. Theſe Pen- 
cils of Rays iſſue ſucceſſively as long 
as the Bodies, from which they pro- 
ceed, are exciting; but they are long- 
er and more brilliant, if you bring any 
Non; electric not excited near them, 
though it muſt not be cloſe enough to 
make them ſnap. If you hold your 
Hand at * two or three Inches Di- 
ſtance 
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ſtance from theſe Points, you not only 


feel ſucceſlive. Blaſts of Wind from 
them, but hear alſo a crackling Noiſe. 
Where there are ſeveral Points, you ob- 
ſerve at the ſame Time ſeveral Pencils 
of Rays. | 


Ir appears from Experiments, that 
beſides the ſeveral Properties, that 
Electricity is poſſeſs d of peculiar. to 
itſelf, it has ſome in common with 
Magnetiſm and Light, 


\PROPOSITIAN: Io bo. 1 


I common with Magnetiſm, Elec- 


| tricity counteracts and in light Subſtan- 


CES OvVvercomes the Force of Gravity. 


Like that extraordinary Power like- 


wile, it exerts its Force in Vacuo as 
powerfully as in open Air, and this 
Force is extended to a conſiderable Di- 
ſtance through various Subſtances of 
different Textures: and Denſities. 
GP; CoroL- 


The 


| Conouihay:! 


| Gravity vis the nora Bades 
and Tendency of Bodies towards the 
Center of the Earth; this is overcome 
by the Magnet with Regard to Iron, 
and by Electricity with Regard to 
light Subſtances both in its Attraction 
and Repulſion; but I have never been 
able to diſcern that vortical Motion, 
by which this Effect was ſaid to be 
brought about by the late Dr. Deſagu- 
liers and others, having no other Con- 
ception of its Manner of acting than 
as Rays from a Center, which dudied 
is confirmed by ſeveral Experiments. 
One of which, very eaſy to be tried, 
is, that if a angle downy Seed of Cot- 
ton Graſs is dropped from a Man's 
Hand, and in its Fall comes within 
the Attraction of the rubbed Tube; 
the Down of this Seed, which beſing 
lenny to ſtick together, ſeparates, and 


forms 


Wo vie F 48 ] 


formsR ays 8 the Center of the Seed: 

Or if y you. faſten. many of theſe Seeds 
with Mucilag e of Gum Arabic, round a 
Bit of Stick, Shs Down of Werd. when 

electrified, which otherwiſe hangs from 

the Stick, is raiſed up, and forms a cir- 
cular Appearance round the Stick. As 
theſe light Bodies are directed in their 
wa only by the Force impreſſed 
upon them; and as their Appearance | is 
conſtantly radar. ſuch Appearance 
by no Means ſquares with our Idea of 
a Vortex. Some have imagined : a Po- 
larity alſo, when they have obſerved 
one End of an excited Glaſs Tube re- 
pel light Subſtances, and the other at- 
tract them. But this is a Deception, 

ariſing from the whole Length of; the 
Tube not being excited; but only ſuch 
Part of it as has been rubbed ; ſo that 
as much of the Tube as is held in the 
Hand, remains in an unexcited State, 
and permits light Subſtances to lie (till 
thereon, though forcibly repell'd at 
the 


„ 


[99] 
the. other End. This attractive Pow- 
er of Electricity acts 'hot” only! upon 
Non- electrics, as Leat- Gold, Silver, 
Thread, 1 ſuch 14 but alle pe 
on originally Electr CS, as Silk, 5 
Feathers, little Pieces of Glaſt, an 

Reſin; it attracts all Bodies, that 150 
not of tlie ſame Standard gf Electri- 
city, (if I may be allowed the ExpreF- 
ſion) as the excited Body from which 


it proceeds. I have found no Body, 


however denſe, whoſe Pores are not 
pervious to Electricity by a prop er Ma- 
nagement, not even Gold el. 


PROPOSTTL ON II. 


i 


Ix common with Light, Electri- 


city pervades Glaſs, but ſuffers no Re- 
fraction therefrom; I having from the 


moſt exact Obſervation found its Di- 


rection to be in right Lines, and that 
e Glaſſes of different Forms, 
Goyuo!;  inglu- 
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as thick Wollen Cloth, EE well as 98. 
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ineluc 985 one within the, other, and 
rge 1 WW each Glass. 
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Tuts redn Direction is \bfer- 
vable only as far as the Electricity can 
Pole fork h unexcited Original- 
ly-electrics, kn thoſe Perfectly dry; 
107 is it at all material, whether theſe 
Scbſtantes are tranſparent, as Glaſs; 
ſen idiaphanauis, a8 Oiled or thin 
>; or quite opake, 


ven Sflk/6f variods Colours; it only 


nectffiry that they be Orig ina 1. elec- 
tries? But the Caſe is widety dl ferent 


with Regard to 6 Non electrics 3 e 


in the Direction, given to "the Elec. 
tricity” by the excited Origin? ele- 
tric, 1 is 

the Surface of a Nbg. rie, and is 
Propagated with a Degree of Sittnele 
| e to be meaſured” in all poſ- 


12 alter d as ſoon às it touches 


111 


fible 


b L. 51 Ul o baby 


* ireflions to. impre nate t e 
whole 1 electrie Mals 1 0 Contact 


with it, or nearly ſo, however differ- 
ent in itſelf, — which muſt of Ne- 
ceſſity be terminated. by an originally 
nee An the e ge 2 
the 1 i PB: a0 0 

Power is obſerved, t at that e 
the Non: electric the moſt remote from 
the Or iginallyreleclrie. 4 155 fox Ex- 
ample, by an excited. Tub — REP 
over. it, Leaf Gold will be attrafted | 
through, Glaſs, Cloths, 0 held, 1 


ding u the ad. this. 
85. e to a; conſid crable 
04 a ce. On the contrary, the rub- 
2d Tube will not attract Leaf Gold 
or, other ight Bodies, however near, 
—_ Silyer, Tin, the thinneſt Board, 
be or any other Non- electric, held 
in the, Manner before: mentioned. But 
you rub the Paper over with Wax 


Z i, ar} G 2 melted, 


12-111 Wn 
melted, Ny” by that Means introduce 
the Originally Hecrrie therein, you 
obſerve 5 Hericity: acts in right 
Lanes; and attracts powerfully. And 
here I muſt beg Leave to remind you, 
not only of the former Corollary, but 
of ſome of the former Experiments al- 


ſo; by which it appears, that although, 


to make a Non: electric exert any 
Power, we muſt excite the whole 
Maſs REN yet We can excite what 
Part, and whit only, of an Originally- 
lane we pleaſe. Thus we obſerve, 
that Leaf- gold, and the Seed of Cot- 
ton-graſs, (which grows upon Boggs, 
and is a very proper Subſect for theſe 
Inquiries) are attracted under a Glaſs 


r made warm Gs and turned Bot- 
M 2 tom 


1 have * obſerved, that the electrical 
Attraction through Glaſs, is much more powerful 
when the Glaſs is made warm, than when cold. 
This Effect may proceed from a two- fold Cauſe: 
Firſt; warm Glaſs does not condenſe the Water 
from the Air, which makes the Glaſs, as has been 
before 
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tom upwards, upon Which are naked 


Books and ſeveral other Non<ell 1115 5 
and that the Motiofis of the light Bo- 
dies underneath” correſpond with" the 
Motions” of the Glaſs Tube held Ger 
them, the Electricity ſeeming inſtan- 
taneouſly to pals through the Books 


and the Glaſs. But this does nöt hap- 


pen, till the Electricity has fully im 

pregnated the Non-electrics, which lt lte 
upon the Glaſs, which received Flec- 
tricity is ſtopped by the Glaſs; and then 
theſe Non-electrics dart chbir Power 


directly through the upper Part of 


the Glaſs after the Manner of Origi- 
nally- electrics. But if the thinneſt 
Non electric, even the fineſt Paper, As 
Tcbefore: mentioned, is held in the 


before ꝶ demonſtrated, a Conductor of Electricity: 
Secondly; As heat enlarges the Dimenſions of all 
known Bodies, and conſequently cauſes their con- 
ſtituent Parts to recede from each other, the electri. 
cal Effluvia, paſſing in ſtraight Liy .s, find proba- 
5 5 more ready Paſſage through their Pores. 


+ Page 13. 
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Hand af: a Man at the ſmalleſt Di- 
ftance over the Leaf-Gold, and the 
Electricity is not ſtopped, not the leaſt 
Power will be exerted, and the Gold 
will lie ſtill. I muſt here remark like- 
wiſe, that this Law of Electricity is ſo 
CE and regular, that I, have not 
found one Deviation from i it; I ſo that 
even the Quickſilver, ſpread thin, as 
it uſually is at the Back of a Plate F 
a Looking-glafs, will prevent the paſ- 
ſing through of the electrical Attrac- 
tion, unleſs ſtopped by an Originally- 
ene. This Penetration of 
electrical Power through Orig ally; 
electrics is much greater dan £1 hi- 
therto been imagined, and has cauſed 
the Want of Succeſs to great Num- 
bers of Experiments. I have, been ay no 
ſmall Pains to determine, how; far tl 
Power can penetrate through, a, ary 
Originally-elecric; and have found 
by repeated Trials, that either in a 
Cake of Wax alone, or of Wax and 

Reſin 


[55]. 


Reſin mixed, when the Electricity 18 
very powerful, it has paſſed, 1 ſay, in 
ſtraight Lines through theſe Cakes of 
the Thicknes of 2 Inches and =; but 
I neyer could make it act through one 
of 2 Inches 2, for in this it was per- 
fectly ſtopp ed. So that the Cakes 
commonly made uſe of to ſtop the 
Electricity, by being too thin, ſuffer a 
conſiderable Quantity of the electrical 
Power to pervade them, and be loſt 
in the "Floor. T make no Doubt, if 
the electrical Power could be more in- 
cteaſed, it would penetrate much fur- 
ther through t 901 e Originally- electric 
Bodies. 5 : 
bolus "PuorodiTION III. 
4 mul 18213 | | 
On EIkerRTCI Ty, in common with 
Light Hkewiſe, when its F orces are 
Ebllefted; Anda proper Direct ion given 
ereto upon a proper Object, Pe 
agg Fire and Flame. 8 
n 8 CbnCiTAKT. 
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Taz Fire E 4 Electricity 6 1 I We 


before, obſerved) is extremely deli- 
cate, and. ſets on Fire, as far as I have 
V.. experienced, only inflammable 


apours. Nor is this Flame at all 


heightened by being: {uperinduced up- 
on an Iron Rod, red hot with coarſer 
culinary Fire, as in a preceding Expe- 
riment; nor diminiſhed by being di- 
rected upon cold Water. Homies I 
was deſirous of knowing if this Flame 
would be effected by a fan greater De- 
gree of Cold; and in order to deter- 
mine this, I made an artificial Cold; 


by which the Mercury, in a very nice 
Thermometer adjuſted to Fabrenheir 8 


Scale was depreſſed in about 4 Mi- 
nutes from 15 Degrees ole the 
freezing Point to 30 Degrees 152 7555 it, 
egrees. 

From this cold Mixture, when electri- 


fied, the Flaſhes were as powerfuland 


that is, the Mercury fell 45 
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the Stroke as ſmart as from the red hot 
Iron. I could have made the Cold 
more intenſe, but the above was ſuf- 
ficient for my. Purpoſe. This Experi · 
ment ſeems to pon 3 that the Fire 
of Electricity is affected neither by the 
Preſence or Abſence of other Fire. For 
as red hot Iron, by Sir //aac Neu- 
ton's Scale of Heat, is fixed at 192 
Degrees, and as the Ratio between 
Sir //aac's Degrees and Fabrenherr's'is 
as 34 to 180, it neceflarily follows, 
that the Difference of Heat between 
the hot Iron and the cold Mixture is 
1040 Degrees ; and nevertheleſs this 
=) Difference makes no Alteration 
in the Appearance of the electrical 
Flame. We find likewiſe, that as the 
Fite, ariſing from the Refraction of 
the Rays of Light by a Lens, and 
brought to a Focus, is obſerved firſt at 
ſome. fmall Diſtance from their Sur- 
faces, to ſet on Fire combuſtible Sub- 
ſtances; the ſame Effect, as I have 

H before 
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[158] 
before obſerv'd, is produced in like 
Manner by electrical Flame. 


Inner perhaps be thought tals 0 


nute in ſome of the Daene 59 


Particulars; but in Inquiries abſtruſe as 
theſe are, lere we have 405 little 


priori to direct us, the greateſt Atten- 
tion muſt be had to every Circum- 


ſtance, if we are truly deſirous of in- 
veſtigating the Laws of this ſurprizing 
Power. For, as has been ſaid upon 
another rain by my ever honour- 
ed Friend MarTin FoLEs, Eſq; our 


moſt worthy Preſident, . << that Elec- 


ce tricity ſeems to furniſh an inexhau- 
ce ftible Fund for Inquiry; and ſure 
« Phznomena ſo various and fo won- 
<« derful can ariſe only from Cauſes ve- 
« rygeneral and extenſive, and ſuch as 


© muſt have been deſigned by the Al- 


mighty Author of Nature for the 
Production of very great Effects, and 


e ſuch as are of great Moment to the 
* Syſtem of the * 


Ir 


(i158) ] 
Jil | theſe; Obſervations receive tlie 5 


this learne Society, 
ſelf ſufficiently recom- 
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